Fractio~al P~'ecipitatio~ of 5"ormal and A~titoxic Se~'a of distilled water and the solution is saturated with sodium chloride. The albuminous filtrate is also saturated with sodium chloride and set aside for the fractional precipitation of the albunfin.
The globulin solution saturated with sodium chloride is allowed to stand over night at the room temperature (15-20 ° C.) before filtering off the precipitate which forms upon saturating. A shorter time may do quite as well but l have in all my experiments allowed it to stand over night in order to be sure of saturation. The precipitate after filtering is washed with the saturated sodium chloride solution, dissolved in distilled water and coagulated. 3;50-400 ec. of water is a convenient vohme from which the coagulation of the R. ° (room temperature) preeipitate may be made by bringing the solution to a complete state of boiling and then adding weak acetic acid drop by drop until the liquid is faintly acid. The coagulated 12. ° globulin-precipitate is allowed to settle and is then filtered on a Gooeh crucible, washed with hot distilled water, then with absolute alcohol, dried in the air-bath to constant weight, cooled in the desiccator over calcium chloride and weighed.
The beaker containing the filtrate from the II. ° precipitate is placed in a water-bath, the temperature of which can be regulated easily, and the temperature is raised to 40 ° C., sodium chloride having been added to ensnre saturation. At this temperature a turbidity makes its appearanee and increases until 45 ° C. is reached. The solution is constantly stirred while the temperature is rising. The 40-45 ° C. precipitate can now be filtered off and the filtrate should run through the filter perfectly clear after 20 or 25 ec. have come through and have been poured back on the filter. If it continues to run through cloudy, the precipitation is not complete and the beaker containing the solution from which the precipitation is being made should be put back in the water-bath and the temperature run up to 45 ° C. again with constant stirring.
This precipitate also dissolves readily in water, and is coagulated, filtered, washed, dried and weighed as described. In the same manner one obtains a third turbidity at 49 ° C. and eomplete precipitation at 54 ° C.; a fourth turbidity at 5~ '° C. and eomplete precipitation at 62 ° C. These four precipitates are soluble in water. Finally a fifth turbidity appears at 67 ° C. and there is eomplete precipitation at 72 ° C. The final precipitate is not entirely soluble in water but the few insoluble flocks are easily soluble in a little sodium hydroxide, and after neutralization with aeetie acid their solution ean be added to the general solution of this precipitate. The dissoh'ed precipitates are coagulated, filtered, washed, dried and weighed as described. • 3235
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The final filtrate from the 67-72 ° C. precipitate fails to give the biuret reaction, and on boiling and subsequent addition of a little acetic acid shows no turbidity. These reactions are common to the globulin of normal and diphtheric antitoxic globulin. Duplicate analyses give frequently different results for corresponding temperatures (see Table I ). These differences cannot be accounted for by incomplete precipitstion, for if, for any temperature the precipitation was found to be incomplete, the solution was again raised in temperature to the proper degree and the globulin was filtered out and added in its proper place. They could be accounted for by considering each precipitate as caused by the formation of a globulin salt. The amount of the precipitate at any given precipitation tempera-ture would then depend upon the amount of the compound formed. At the close of the paper I shall consider more fully this hypothesis.
The globulin suffers a loss during the separation (see Table I ), and I have found nitrogen in the 67-72 ° C. filtrates in varying quantities. In order to determine whether the action of sodium chloride had a destructive action on the globulin, three determinations were made by coagulating the globulin from 10 cc. of serum for each experiment.
1. From the watery solution containing some magnesium sulphate which remained with the globulin when it was separated from the albumin.
2. From a one-half saturated sodium chloride solution.
3. From a saturated sodium chloride solution. Table II gives the results, which show that sodium chloride does not exercise a destructive action on the globulin. 3 The globulin fractions from antitoxic serum each contain antitoxin and the final filtrate is free from antitoxin. Some of the antitoxin is always destroyed by the process of precipitation. In this reaction the relation of "diphtheria antitoxin" to globulin is possibly still further shown, the loss in antitoxic power and the loss in weight of the globulin being at the same time and by the same cause. Table III gives the analyses of a serum containing 400 units per each cubic centimetre which during the process of precipitation lost about 46~ of its antitoxic strength. aSolutions 2 and 3 also contained a llttle magnesium sulphate which remained with the globulin when it was separated from the albumin. This table also shows that antitoxic power is lost during the heating process, while the proteid may be scarcely affected in weight, for if the globulin from the 57 ° filtrate is substituted for the globulin obtained from this filtrate, i. e. the 67 ° ppc., we have a sum of the fractions .0028 grins, greater in weight than the total globulin. That is, the sum of the fractions and the total globulin are practically the same, and we have a loss of 40~ of antitoxic power. We may explain this by considering the antitoxic molecule rearranged by the lower temperature during the process of precipitation without the destruction of the coagulable properties of the proteid.
It will be seen by Table III that there is only a general relationship between the number of antitoxin units and the corresponding weight of globulin.
The destruction of the globulin and antitoxin by the process of precipitation is directly shown by the difference in globulin and antitoxin found in the 57 ° C. filtrate and the amount fonnd in the precipitate obtained from it.
These reactions of normal and antitoxie globulins toward the salt precipitants, coupled with the fact that normal horse's serum is found to possess decided antitoxic properties against diphtheria toxin and that this antitoxin in normal horse's serum is also found in the globulins, compels us, I believe, to place diphtheria antitoxin among tile globulins: The non-correspondence of change in globulin weight to antitoxie increase and decrease, except in a very general way, indi-cates in immunized as well as in normal serum the presence of other forms of globulin besides the antitoxie, all of which are affected by the group reagents and coagulated by heat in the same way.
The fractional separation of the albumin (Table IV) is carried out as described for the globulin.
The albuminous filtrate which has been saturated with sodium chloride is poured off from the mass of salts' at the bottom of the beaker. The salts are washed with a saturated sodium chloride solution and the washings are ad(led to the main portion of the solution. Some albumin may be held back in the crystals, and in order not to have too large a volume to work with, I have not washed very carefully but have dissolved the crystals and coagulated the proteid which they held. This is afterwards distributed proportionately among the various precipitates. The first precipitate of the albumin makes its appearance at 56 ° C. and may be filtered off at 61 ° C. This precipitate is soluble in water. The second precipitate appears at 67 ° C. and may be filtered off at 72 ° C. This precipitate is partially sohlble, a portion being coagulated and needing weak sodium hydroxide for its solution. The third and fourth precipitates are not soluble, but are coagulated. They are thrown out of solution at 73-76 ° C. and 77-81 ° C. respectively. They are at best only slight and in some cases only represented by traces. The final filtrate is free from coagulab]e proteids and fails to give the biuret reaction. As in the globulin so in the albumin, some of the proteid is lost during the separation.
Dr Soc., 1899, xxi, No. 6, June. The precipitation of the albumin by means of sodium chloride could be accounted for in the same manner. At 73 ° C. and 77 ° C. we have coagulation and these portions of albmnin are therefore beyond this hypothesis.
The presence of the SO~ is necessary for these fractional precipitations of the globulin and albumin. According to standard text-books some of the globulin can be precipitated from the serum by saturating the serum with sodium chloride at room temperature. I have obtained another precipitate from the room temperature filtrate by saturating with sodium chloride at 56 ° C. These precipitates are slight however. In a serum containing 600 units of antitoxin per ec. I obtained a precipitate containing only 10 units per cc. by saturating with sodium chloride at room temperature, ttalliburton ° states that serum albumin is soluble in saturated sodium chloride and magnesium sulphate solutions, yet when the sermn has been treated with magnesimn sulphate, one can precipitate fractionally the globulin from its watery solution, and the albumin from its magnesium sulphate solution by saturating these solutions with sodium chloride and raising the temperature.
If it be true that we have a series of compounds of globulin and albumin in the described reactions it would account for the differences in the quantities of globulin obtained at corresponding temperatures from duplicate samples, the amount of the precipitate depending upon quantities of the compound formed.
I hope to be able to show later in what form these precipitates of globulin and albumin occur, whether as pure proteids, simple halogen salts, double salts or complex salts. CONCLUSIONS. ]. The globulins of both normal and diphtheria antitoxic serum exhibit chemically toward reagents the same reactions, being precipitated by magnesium sulphate and split up into fractions in precisely the same way.
2. All of the diphtheric antitoxic power of both normal and immunized serum is always carried by the globulin and its fractional precipitates.
3. During tile fractional precipitation of the serum globulin of horses immunized from diphtheria toxin and horses not immunized from diphtheria toxin, some of the globulin is lost, likewise at the same time some of the antitoxic power of the globulin of the immunized serum is lost. ~ 4. These reactions, considered in connection with the fact that different observers as well as we ourselves have found diphtheric antitoxic power in normal horse's sermn and that this antitoxin separates with the globulin, strongly incline us to consider " diphtheria antitoxin " a form of globulin.
5. The reactions of globulin, previously separated from the serum by magnesium sulphate, with sodium chloride lead one to think that there is a formation of globulin salts.
6. Since serum albumin in a magnesimn sulphate solution gives fractional precipitates at definite temperatures, it seems not improbable that the albumin is precipitated in the form of albmnin salts.
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